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1. Introduction

In RAN4#68, it has been suggested [1] that there is potential to utilize SDL L-band (L-band for supplemental downlink in E-UTRA and UTRA) not only in Region 1 but also in Region 3 to extend upper edge of the band.  Generally speaking, some concerns would be expected to have longer frequency range.  For example, REFSENS (reference sensitivity) tends to be degraded; blocking characteristic from adjacent systems might get worse, and so on. This contribution provides UE Rx filter data from one filter vendor (let us call the company as “vendor A” in this contribution) and will conclude any technical concerns would not be found by extending this band for harmonization with Band 11 DL. Similar kind of contribution is also found in [2], which shows filter data from another vendor.
2. Background
Figure 1 summarizes background and proposal in [1].  The WI for SDL L-band was approved in RAN#60 [3] and according to the WID, it was proposed to make a new 3GPP band whose frequency range is 1452 – 1492 MHz.  Proposal in [1] is to extend upper edge of the band for 4 MHz and achieve harmonization with Band 11 DL operated in Region 3.
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Figure 1: Frequency bands around 1.5 GHz

3. Discussion

Simulation results for UE Rx filter of L-band is provided and introduced in Table 1 and Figure 2.
Table 1: Simulation results from filter vendor (Vendor A)
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Figure 2: Simulation results from filter vendor (Vendor A)
Discussion in this contribution is based on below assumptions:

· Assumption 1: Filter is optimized within frequency range of 1452 – 1492 MHz.

· Assumption 2: In spite of Assumption 1, UE supports frequency range of 1452 – “1496” MHz.

Reason why we chose these assumptions is based on our thought that proponents of this WI (listed companies in [3]) should not accept any impacts that would be caused by extension.  Instead of them, it is natural for extension proponent to accept RF performance degradation. It means that WI proponents listed in [3] do NOT have to accept any pains but we accept pains caused by 4 MHz extension.

· 3.1

UE Reference Sensitivity (REFSENS)
Table 1 shows values of insertion loss (I.L.) regarding L-band UE Rx filter.  Note that these results were obtained by optimizing between frequency ranges of 1452 – 1492 MHz (NOT extended L-band range).  When we measure I.L. values of L-band (not extended), value of maximum I.L. is 2.8 dB.  At the same time, when measurements for frequency range of 1492 – 1496 MHz was made, one can find that maximum value of I.L. is 3.3 dB.  This means that REFSENS degradation is only 0.5 dB at maximum even if optimization is not considered on 1492 – 1496 MHz and that could be acceptable for us.

Some questions expected are “How to capture these assumptions in TS documents?”  One possibility is shown in Table 2.

Table 2: One example: How to capture spec.
	Channel bandwidth

	EUTRA CA Configuration
	EUTRA band
	1.4 MHz

(dBm)
	3 MHz

(dBm)
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	Duplex mode

	CA_2A-29A
	2
	
	
	-98
	-95
	
	
	FDD

	
	29
	
	-98.7
	 -97
	-94 
	
	
	

	CA_4A-29A
	4
	
	
	-100
	-97
	
	
	FDD

	
	29
	
	-98.7
	 -97
	-94 
	
	
	

	CA_23A-29A
	23
	
	
	-100
	-97
	-95.2
	-94
	FDD

	
	29
	
	-98.7
	-97
	-94
	
	
	

	CA_1A-sdlA
	1
	
	
	-100
	 -97
	-95.2 
	-94 
	FDD

	
	sdl
	
	
	xx4
	yy4
	
	
	

	NOTE 1:
The transmitter shall be set to PUMAX as defined in subclause 6.2.5A.

NOTE 2:
Reference measurement channel is A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1

NOTE 3:
The signal power is specified per port
NOTE 4:  4 indicates that the requrirement is modified +0.5 dB when the assigned component carrier is partially or completely within 1492 – 1496 MHz.


NOTE 4 in Table 2 imply that vendors are allowed to implement extended L-band UE with filter that is optimized between 1452 – 1492 MHz.  This also means any RF degradation will not be introduced within the frequency range of L-band.

Observation 1: REFSENS degradation would not be introduced within frequency range of 1452 – 1492 MHz in the case we take assumption 1 and 2.
· 3.2 
Co-existence issues (= blocking characteristic) in Region 1
Another big concern which will be caused by 4 MHz extension is blocking characteristic.  This topic is directly related to co-existence study in Region 1.  Adjacent systems around L-band was reported in [4] and summarized in Figure 3.
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Figure 3: Adjacent systems around L-band
When the upper edge of L-band is extended, it is assumed that stronger interference from NATO tends to come into extended L-band terminals than those of pure L-band.  As a result, L-band carrier as a SCC might not be useful in cases stronger interference is received.  However, when we decide to study based on Assumption 1 and 2, no degradation on blocking characteristic is expected and we can simply apply rejection characteristic in Figure 2.  Therefore, we do not have to pay additional attention to co-existence studies based on assumptions in this paper.
Observation 2: Any additional co-existence studies in Region 1 are not needed in the case we take assumption 1 and 2.
4. Conclusion
In this contribution, simulation results on SDL L-band and “extended” L-band are provided.  Technical studies have been made on UE REFSENS and co-existence study (blocking characteristic) in Region 1.  In the case that studies are based on assumption 1 and 2 in section 3, any RF degradation would not be caused even if the upper edge of L-band is extended for 4 MHz but global harmonization between Region 1 and Region 3 would be achieved. This harmonization will bring economic of scale of the band and be beneficial not only UE vendors but also operators who is trying to make the band more globally.  Our proposal is below and RAN4 is invited to approve it.
Proposal: Specify frequency range of L-band as 1452 – 1496 MHz based on assumption that UE Rx filter is optimized for 1452 – 1492 MHz.
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